Structure-based design of a potent chimeric thrombin inhibitor.
Using the three-dimensional structures of thrombin and the leech-derived tryptase inhibitor (LDTI), which does not inhibit thrombin, we were able to construct three LDTI variants inhibiting thrombin. Trimming of the inhibitor reactive site loop to fit thrombin's narrow active site cleft resulted in inhibition constants (Ki) in the 10 nM concentration range; similar values were obtained by the addition of an acidic C-terminal peptide corresponding to hirudin's tail to LDTI. Combination of both modifications is additive, resulting in very strong inhibition of thrombin (Ki in the picomolar range). On the one hand, these results confirm the significance of the restricted active site cleft of thrombin in determining its high cleavage specificity; on the other, they demonstrate that sufficient binding energy at the fibrinogen recognition exosite can force thrombin to accept otherwise unfavorable residues in the active site cleft. The best inhibitor thus obtained is as effective as hirudin in plasma-based clotting assays.